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Description 

BACKGROUND OF THE INVENTION 

5 [0001] The present invention relates to the determination of properties of an optical device under test, e.g. the de- 
termination of the elements of the so-called Jones Matrix of an optical device. 

[0002] The Jones matrix contains information about the polarization-mode dispersion (PMD) of the optical device 
under test, which can be a fiber or an opticai component. PMD is a fundamental property of single-mode optical fibers 
and components in which signal energy at a given wavelength is resolved into two orthogonal polarization modes of 

to slightly different propagation velocity. The resulting difference in propagation time between polarization modes is called 
the differential group delay (DGD). The term PMD is used to denote the physical phenomenon in general and the mean, 
or expected, value of DGD in particular. The attributes that define PMD are DGD, and the principal states of polarization 
(PSP). Both are generally functions of wavelength in single-mode fiber systems. In fibers that exhibit random coupling, 
PMD scales with the square root of fiber length. However, state of the art fibers may be limited to a few tenths of pico- 

15 seconds of DGD per root kilometer. Additionally, state of the art components for such fiber communication systems 
may exhibit only tenths of pico-seconds of DGD. 

[0003] PMD causes a number of serious capacity impairments, including pulse broadening. In this respect, its effects 
resemble those of chromatic dispersion, but there is an important difference. Chromatic dispersion results from a var- 
iation in propagation delay with wavelength caused by the interplay of fiber material and dimensions, and is a relatively 

20 stable phenomenon. The total chromatic dispersion of a communications system can be calculated from the sum of 
its parts, and the location and value of dispersion compensatory can be planned in advance. In contrast, the PMD of 
single-mode optical fiber at any given signal wavelength is not stable, forcing communications system designers to 
make statistical predictions of the effects of PMD and making passive compensation impossible. Moreover, PMD be- 
comes a limiting factor after chromatic dispersion has been sufficiently reduced. This is because the increasing bit rate 

25 of state of the art fiber communication systems, which bit rate reaches numbers of up to 40 GBit/s per channel, brings 
PMD, i.e. the mean value of DGD of the fiber over wavelength and time, also called the expected value, which mean 
value can reach 20 ps, in the range of the bit resolution of such a 40 GBit/s communication system. 
[0004] Additionally, in state of the art communication systems components are often introduced in cascades, e.g. by 
introducing a cascade of a great number of Bragg-gratings in the fibers. Although the single component of such a 

30 cascade may exhibit only tenths of pico-seconds of DGD, the total cascade may exhibit DGDs that reach the resolution 
of the transmission rate. Therefore, it becomes more and more necessary to be able to gain exact information about 
the PMD of each single component. 

[0005] The aforementioned problem has inspired the development of many measurement methods to measure PMD . 
In the following a few methods of the known methods shall be discussed. 

35 [0006] In the fixed analyzer PMD measurement method, PMD is determined statistically from the number of peaks 
and valleys in the optical power transmission through a polarizer as wavelength is scanned. A polarizer placed directly 
before a detector is referred to as an analyzer, hence the name of the method. The fixed analyzer response may be 
Fourier transformed to yield a spectrum that gives insight into the degree of mode coupling and allows calculation of 
PMD from a Gaussian fit or from the second-moment algorithm. The problem with the fixed analyzer method is that it 

40 is not possible to measure the PMD of components that exhibit bandwidths that are smaller than the variation in the 
optical power transmission over wavelength. 

[0007] Another method is the interferometric method, which determines PMD from the electric field auto-correlation 
function using a broadband source. The value of PMD is computed with an algorithm based on the second moment. 
The problem of this method is that it only generates exact values of PMD when the PMD is caused by pure birefringence. 

45 However, this method is not able to produce useful PMD values when the PMD is wavelength-dependent. 

[0008] Another method is the so called Poincare arc or SOP (state of polarization) method, which method uses a 
polarimeter to capture the arc traced out on the Poincar6 sphere by the output polarization of the test device over a 
series of wavelength increments. However, if the polarized light is coupled accidentally into the main state of polarization 
of the test device, PMD cannot be measured. Another problem is that a high-resolution polarimeter is necessary which 

so kind of polarimeters tend to be very expensive. Moreover, with this method chromatic dispersion cannot be measured. 
[0009] Another method is the so-called Jones matrix eigen-analysis or JME method. This method determines DGD 
and PSP as functions of wavelength from measurements of the transmission matrix at a series of wavelengths. Again, 
this method uses an expensive polarimeter. This method also does not give information about chromatic dispersion. 
[0010] Finally, there are methods known which measure PMD more or less on a direct way. These methods, e.g. the 

55 modulation phase method and the pulse-delay methods determine PMD from measurements of the change in modu- 
lation phase and the change in pulse arrival time, respectively, between the principle states of polarization. The draw- 
back of these methods is the pulse shape dependency of the results. 
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SUMMARY OF THE INVENTION 

[0011 J it is an object of the invention to provide an improved determination of properties of an optical device under 
test, and preferably to provide starting values for calculating PMD allowing to avoid at least some of the aforementioned 

5 problems. The objects are solved by the independent claims, 

[0012] An advantage of the present invention is the possibility of deriving transmissive properties, e.g. the PMD of 
the device under test (DUT) just by determining the elements of the Jones matrix of the DUT without need to make 
use of an expensive polarimeter, and the possibility of simultaneously measuring the chromatic dispersion of the DUT. 
Moreover, it is possible to derive additional information from the derived Jones Matrix of the DUT, since the Jones 

10 matrix contains also information about the principle states of polarization (PSP) and the polarization dependent loss 
(PDL) of the DUT. So, all the above-mentioned problems in the prior art can be avoided by the present invention. 
[0013] The term "coherent" in this application means that the coherence length of the light beam is larger than the 
difference of lengths of the paths of the first and second and the fifth and sixths light beams, respectively. 
[0014] In a preferred embodiment of the invention, the apparatus contains a first Mach-Zehnder interferometer where- 

is by a polarization setting tool is placed in the measurement arm, so that the laser light couples into the DUT with a 
defined polarization. This direction of polarization is then defined as the x-axis of the coordinate system of the Jones 
matrix calculus. Accordingly, the first two elements of the Jones matrix can easily be derived. In a second run of the 
inventive method, the other two elements of the Jones matrix are derived with the same interferometer by changing 
the direction of polarization of the light beam incident on the DUT. It is preferred for easy evaluation of the results to 

20 change the polarization to a polarization orthogonal with respect to the former polarization. In this respect, it is further 
preferred that the initial polarization is linear and the changed polarization is changed by 90° with respect to the initial 
polarization. 

[0015] In another preferred embodiment, there is a second Mach-Zehnder interferometer parallel to the first one. In 
this second interferometer the same coherent laser beam of the laser source is coupled in by a beam splitter before 
25 these two interferometers. With the help of the second interferometer, which is a reference interferometer without an 
optical device in its measurement arm, any non-linearities in the detected powers of the resulting beams of the first 
interferometer caused by a non-linearity in the scanning velocity when scanning the frequency of the laser frequency 
can be eliminated. 

[0016] Other preferred embodiments are shown by the dependent claims. 
30 [0017] it is clear that the invention can be supported by one or more suitable software programs, which can be stored 
on or otherwise provided by any kind of data carrier, and which might be executed in or by any suitable data processing 
unit. 

BRIEF DESCRIPTION OF THE DRAWINGS 

35 

[0018] Other objects and many of the attendant advantages of the present invention will be readily appreciated and 
become better understood by reference to the following detailed description when considering in connection with the 
accompanied drawings. The components in the drawings are not necessarily to scale, emphasizes instead being placed 
upon clearly illustrating the principles of the present invention. Features that are substantially or functionally equal or 
40 similar will be referred to with the same reference sign(s). 

Fig. 1 shows a schematic illustration of an embodiment of the apparatus of the invention; 

Fig. 2 shows two graphs comparing PSP group delay with DGD; and 

45 

Fig. 3 shows two graphs comparing PSP group delay with DGD without a device under test. 
DETAILED DESCRIPTION OF THE INVENTION 

so [0019] Referring now in greater detail to the drawings, Fig. 1 shows a schematic illustration of a preferred embodiment 
of an apparatus 1 for interferometric determination of the frequency-dependent Jones matrix of a two port optical 
transmission device under test (DUT) 2, according to the present invention. The apparatus 1 according to Fig. 1 and 
the respective method as described in the following is contemplated by the inventor as the best mode of carrying out 
the invention. By means of the apparatus 1 shown in Fig. 1 the DUT 2, which is an optical component and can be a 

55 fiber, a Bragg-grating or any other optical component or even air, is to be characterized in terms of its chromatic dis- 
persion and its PMD. 

[0020] The apparatus 1 comprises as a signal source a tunable laser 4, which can be continuously tuned in respect 
of frequency. The laser 4 emits a coherent laser beam 6. The laser beam 6 is coupled into a first beam splitter 8 which 
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splits the coherent laser beam 6 in a first beam 1 0 and a second beam 1 2. The first beam 1 0 is coupied into a second 
beam splitter 14. The second beam 12 is coupled into a third beam splitter 16. The second beam splitter 14 splits the 
first laser beam 10 into a third laser beam 18 and a fourth laser beam 20. The third beam splitter 18 splits the second 
laser beam 1 2 into a fifth laser beam 22 and a sixth laser beam 24. 

s [0021] The third laser beam 1 8 is coupled into a polarization controIler26 (which can be a Hewlett-Packard HP81 69A) 
with three sub-units 26a, 26b and 26c. After passing the polarization controiler 26, the laser beam (now denoted by 
1 9) is polarized and coupled into the DUT 2. After passing the DUT 2, the polarized laser beam 1 9 is reunited with the 
fourth laser beam 20. The fourth laser beam 20 has traveied a different optical distance (e.g. several meters) compared 
to the third laser beam 1 8 and the polarized laser beam 1 9 from the second beam splitter 1 4 to the fourth beam splitter 

10 28. 

[0022] At the fourth beam splitter 28, the polarized laser beam 19 and the fourth laser beam 20 are superimposed 
to produce interference between the polarized laser beam 1 9 and the fourth laser beam 20, resulting in the first super- 
imposed laser beam 30. The first superimposed beam 30 is then coupled into a polarization beam splitter 32, which 
splits the beam 30 into a seventh beam 34 and an eighth beam 36. Beam 34 is then coupled into a first photodiode 
is 38. The beam 36 is coupled into a second photodiode 40. Polarization beam splitter 32, first photodiode 38, and second 
photodiode 40 provide a polarization diversity receiver. First photodiode 38 and second photodiode 40 transmit their 
outputs to an analog/digital-converter (ADC) 42 (which can be a National Instruments AT-M IO-1 6DE-1 0) connected to 
an evaluation unit (not shown) to evaluate the detected data. 

[0023] Second beam splitter 14, third laser beam 18 and polarized laser beam 19, fourth laser beam 20 and fourth 
20 beam splitter 28 provide a Mach-Zehnder interferometer 44. The third laser beam 1 8 and the polarized laser beam 1 9 
provide a measurement arm of the Mach-Zehnder interferometer 44. The fourth laser beam 20 provides a reference 
arm of the Mach-Zehnder interferometer 44. The DUT 2 is disposed in the measurement arm of the Mach-Zehnder 
interferometer 44. 

[0024] The fifth laser beam 22 and the sixth laser beam 24 travel a different optical distance before they are super- 
25 imposed with a fifth beam splitter 46. Exiting the fifth beam splitter 46 is a second superimposed beam 28, which is 
detected by a third photodiode 50. The third photodiode 50 outputs a respective signal to the analog/digital-converter 
(ADC) 42. The third beam splitter 16, the fifth laser beam 22, the sixth laser beam 24 and the fifth beam splitter 46 
provide a reference interferometer 52 to the measurement interferometer 44. This reference interferometer 52 helps 
as a part of apparatus 1 eliminating possible non-linearity in time of the tuning gradient of the tuning of the frequency 
30 of the laser 4. For this purpose the output of the photodiode 50 is an input of ADC 42. 

[0025] ADC 42 thereby gets information about occurrence of any non-linearity of the scan-velocity of the laser 4. 
Based on this information this non-linearity can be subtracted by the evaluation unit from the results of the measure- 
ments of the measurement interferometer 44. 

[0026] The tunable laser 4 has a trigger output 5, which is input into the ADC 42 for triggering the ADC 42. 

35 [0027] A preferred embodiment of the inventive method works as following. By the polarization controller 26 the third 
laser beam 18 gets a defined polarization, resulting in the polarized laser beam 19. With this defined polarization the 
polarized laser beam 1 9 is coupled into the DUT 2. After passing the DUT 2 the polarized laser beam 1 9 is superimposed 
with the fourth laser beam 20, i.e. the reference arm of the Mach-Zehnder interferometer 44. The resulting first super- 
imposed beam 30 is then coupled into the polarization beam splitter 32 which results in the seventh laser beam 34 

40 and the eighth laser beam 36 which have two orthogonal output polarizations in terms of magnitude and phase. These 
orthogonal polarized beams 34 and 36 are detected by the photodiodes 38 and 40 and the respective output signals 
of the photodiodes 38 and 40 are received by the ADC 42. With the signals received by the ADC 42 the evaluation 
unit is able to determine with the calculus described below the transmission function of the DUT 2 in regard to two 
orthogonal output polarizations in terms of magnitude and phase. That gives two elements of the Jones matrix of the 

45 DUT 2 by following the calculus described below. 

[0028] The missing two elements of the Jones matrix of the DUT 2 are obtained by changing the polarization of the 
polarized laser beam 1 9 with the polarization controller 26 and performing the aforementioned steps of the inventive 
method in a second run of the method. The changed polarization of the thus resulting polarized laser beam (not shown) 
is preferably orthogonal to the polarization of the polarized laser beam 19 in the first run of the method. Thereby, it is 

so possible to calculate the missing two elements of the Jones matrix of the DUT 2. Having the complete Jones matrix it 
is then very easy to derive DGD, PMD, PSP, PDL or chromatic dispersion of the DUT 2. 

[0029] To explain the determination of the differential group delay (DGD) by means of the Jones matrix, the following 
explanations show the used calculus to perform this determination. 

[0030] The Jones Matrix U provides the relationship between the Jones vectors at the input fr a and at the output ? 6 
55 of the DUT 2: 
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[0031] Generally, the Jones matrix describes a birefringent element that at an optical frequency co has two main axes 
with which two differential group delays T+ can be associated. The associated input and output polarization states are 
also referred to as main states or principal states of polarization (PSP). Now, using U(m) the differential group delay 
(DGD) between the principal axes is to be determined. If f ^ and 2?^ are the (still unknown) principal states at the 
input and the output of DUT 2, respectively, it is possible to establish the following relationship: 



2^ = e* J " - U-'iz a± £ at and are to be standardized in such a way that their mean phase disappears: lm{E x -E^} 
=0. The principal states are in a first approximation independent of frequency. Therefore the following applies: 

[0032] Conversion gives a generalized eigen-value problem: 



[0033] The eigen-values give: 

X ± = jd x ± 

[0034] Taking the magnitude of the eigen-values, it is possible to calculate the differential group delay of the two 
principal states, and thus the DGD: 

t ± =IX ± I, OGO=t + -t 

[0035] In order to be able to determine the Jones Matrix U, it is necessary (see above) to carry out two partial 
measurements with respectively orthogonal input polarizations £ a1 and f & of the polarized laser beam 19. If those 
two input polarizations are used as base vectors for the Jones representation, then that would correspond to the fol- 
lowing input vectors: 



[0036] The corresponding output vectors read as follows: 



[0037] The symbols u mn In that case denote the four elements of the Jones matrix. The light 20 coming from the 
50 reference arm can be described by the following Jones vector 
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[0038] in that case, i r denotes the group delay of the reference arm 20. For the sake of simplicity, it will be assumed 
hereinafter that the power is uniformly distributed to the two base states and there is not a relative phase difference 
between them (linearly polarized light is incident at46 D on the polarization beam splitter 32): 




10 [0039] The light incident on the detectors then affords, by virtue of superimpositlon with the measurement signal: 



15 



20 



25 with 




so the following applies in regard to the detector powers: 

Pmn~\E D et.mfl£o = \^mn ™*^mn 

35 [0040] On the assumption that the magnitude U mn changes markedly more slowly with frequency than the term cos 
(<Pmn + it is possible to determine both U mn (to) and also <p mn (o>) from the interference signal present at the detectors 
38, 40. It is possible numerically to calculate the derivation U(o>) from the matrix U(a>) and to derive therefrom as 
described above the DGD. 

[0041] In the case of real measurements errors occur In particular in determining the absolute phase terms of U(a>). 
40 In that respect it can happen that the light of the reference arm 20 meets the polarization beam splitter 32 not linearly 
but elliptically ((j#0). In addition it is problematical that the measurement is composed of two wavelength scans of the 
laser source 4. Due to this uncertainty, there is a phase error <j> a in the first column of the Jones Matrix U and cpj, in the 
second column. Instead of the matrix U the matrix 0 is measured: 

45 

[0 e-i*) I, 0 e*» ) 

50 

[0042] As that is equivalent to an upstream-connected or downstream-connected polarization controller 26, this does 
not change anything in regard to the DGD derived therefrom. The resulting principal states however are different. No 
further corrections are therefore required to determine the DGD. 

[0043] As a first attempt, the above-described method was used as described above by the inventor with the appa- 
55 ratus of Fig. 1 to measure as a DUT 2 a highly birefringent fibre (HiBi-fibre). The results can be seen in Fig. 2. 

[0044] In Fig. 2 the upper plot shows the group delay of the two principal axes. The abscissa shows the wavelength 
in nm and the ordinate shows the group delay in ps. The lower plot shows the difference between the two group delays, 
the DGD in ps over the wavelength in nm. It can be seen that the DGD is very good at 1 0 ps while the absolute values 
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fluctuate greatly over wavelength. One reason for this could be Fabry-Perot interference in the free-beam optical po- 
larization controller 26 which was present in the measurement arm In addition to the DUT (see Fig. 1). It Is possible 
under some circumstances to place the polarization controller 26 upstream of the second beam splitter 1 4 so that group 
delay fluctuations do not play any part. That however also has effects on polarization in the reference arm 20, which 

5 possibly has to be corrected. 

[0045] Fig. 3 shows a measurement with the above-described method without DUT 2 in the apparatus of Fig. 1 : 
[0046] In Fig. 3 the upper plot shows the group delay of the two principal axes. The abscissa shows the wavelength 
in nm and the ordinate shows the group delay in ps. The lower plot shows the difference between the two group delays, 
the DGD In ps over the wavelength In nm. As expected the DGD is closer to zero. Marked deviations from the Ideal 

10 vaiue however can be seen, which permits an assessment of the measurement accuracy of the apparatus 1 of the 
present invention of a few pico-seconds. 

Claims 

15 

1 . A method of determination of properties of an optical device under test (2), comprising the steps of: 
generating a coherent light beam (6), 
20 - splitting the light beam (6) Into a first light beam (18, 19) and a second light beam (20), 

coupling the first light beam (1 8, 1 9) with a given initial polarization into the optical device under test (2), 

- letting the second light beam (20) travel a different path as the first light beam (18,19), whereby the coherence 
25 length of the light beam (6) is larger than the difference of lengths of the paths of the first (18, 19) and the 

second (20) light beams, 

superimposing the first (1 8, 1 9) and the second light beam (20) to generate interference between the first light 
beam (18, 19) and the second light beam (20) in a resulting superimposed light beam (30), 

30 

- splitting the superimposed light beam (30) polarization-dependent into a third light beam (34) and a fourth light 
beam (36), 

- continuously detecting the power of the third light beam (34) and the fourth light beam (36) as a function of 
35 frequency when tuning the frequency of the coherent light beam (6) from a minimum to a maximum of a given 

frequency range, and 

deriving transmissive properties of the optical device undertest from thefrequency dependency of the detected 
powers. 



40 



45 



50 



2. The method of claim 1 , further comprising the step of: 

deriving elements of the Jones matrix for the optical device under test from the frequency dependency of the 
detected powers. 

3. The method of claim 1 or 2, further comprising the steps of: 

- changing the initial polarization of the first light beam (18,19) with respect to said given initial polarization into 
a changed polarization, 



performing the steps of claim 1 a second time with said changed polarization. 

4. The method according to claim 1 or any one of the above claims, further comprising the step of: 
55 - polarizing the first light beam (18, 19) after splitting the coherent light beam (6). 

5. The method according to claim 1 or any one of the above claims 2 - 3, further comprising the step of: 
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polarizing the coherent light beam (6) before splitting it. 

6. The method according to claim 3 or any one of the above claims 4 - 5, further comprising the step of: 
5 - changing the initial polarization of the first light beam (18, 19) into an orthogonal polarization. 

7. The method according to claim 3 or any one of the above claims 4-6, further comprising the step of: 

- making the given initial polarization a linear polarization. 

10 

8. The method according to claim 3 or any one of the above claims 4 - 7, further comprising the steps of: 

- splitting the coherent light beam (6) into a first initial iight beam (10) and a second initial light beam (12), 
*5 - performing the steps of ciaim 1 with said first initial light beam (1 0), 

- splitting the second initial light beam (12) in a fifth light beam (22) and a sixth iight beam (24), 

- superimposing the fifth (22) and the sixth light beam (24) after each light beam (22, 24) has traveled a different 
20 path, to generate Interference between the fifth (22) and the sixth light beam (24) in a resulting superimposed 

light beam (48), whereby the coherence length of the iight beam (6) is larger than the difference of lengths of 
the paths of the fifth (22) and the sixth (24) light beams, 

- continuously detecting the power of the resulting superimposed iight beam (48) as a function of frequency 
25 when tuning the frequency of the coherent light beam (6) from a minimum to a maximum of a given frequency 

range, 

detecting a non-linearity in a tuning gradient frequency when tuning the frequency of the coherent iight beam 
(6) from the minimum to the maximum of the given frequency range, 

30 

when detecting a non-linearity, using said detected non-linearity information to compensate effects on the 
detected powers of the third (34) and the fourth light beam (36) caused by said non-linearity. 

9. The method according to claim 3 or any one of the above claims 4 - 8, further comprising at least one of the 
35 following steps: 

- deriving the polarization mode dispersion (PMD) of the device under test (2) from the derived Jones matrix 
elements of the device under test (2), 

*o - deriving the chromatic dispersion of the device under test (2) from the derived Jones matrix elements of the 

device under test (2), 

- deriving the principal states of polarization (PSP) of the device under test (2) from the derived Jones matrix 
elements of the device under test (2), 

45 

- deriving the polarization dependent loss (PDL) of the device under test (2) from the derived Jones matrix 
elements of the device under test (2). 

10. An apparatus for determination of properties of an optical device under test (2), comprising: 

so 

a first beam splitter (14) adapted for splitting a coherent light beam (6) into a first light beam (18,19) travelling 
a first path and a second light beam (20) travelling a second path, whereby the optical device under test (2) 
is arranged in said first path for coupling in the first light beam (18,19) with a given initial polarization, and the 
coherence length of the light beam (6) is larger than the difference of lengths of the paths of the first (18, 19) 
55 and the second (20) light beams, 

a second beam splitter (28) in said first and in said second path for superimposing the first (18, 19) and the 
second light beam (20) after the second light beam (20) has traveled a different path as the first iight beam 
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(18. 19), to generate interference between the first light beam (18, 19) and the second light beam (20) in a 
resulting superimposed light beam (30) travelling a resulting path, 

a polarization beam splitter (PBS) (32) in said resulting path for splitting the superimposed light beam (30) 
5 polarization dependent into a third light beam (34) travelling a third path and a fourth light beam (36) travelling 

a fourth path, 



a first power detector (38) in said third path for continuously detecting the power of the third light beam (34) 
as a function of frequency when tuning the frequency of the coherent light beam (6) from a minimum to a 
to maximum of a given frequency range, 



a second power detector (38) in said fourth path for continuously detecting the power of the fourth light beam 
(36) as a function of frequency when tuning the frequency of the coherent light beam (6) from a minimum to 
a maximum of a given frequency range, 

an evaluation unit for deriving transmissive properties of the optical device under test (2) from the frequency 
dependency of the detected powers. 



11. The apparatus of claim 10, 

20 

comprising an evaluation unit for deriving elements of the Jones matrix of the optical device under test (2) 
from the frequency dependency of the detected and converted powers. 

12. The apparatus of claim 10 or 11 , 

25 wherein the first beam splitter (14), the second beam splitter (28), the polarization beam splitter (PBS) (32), the 

first power detector (38), and the second power detector (38) provide a first Mach-Zehnder interferometer (44). 

13. The apparatus according to claim 10 or any one of the above claims 11-12, 

further comprising a polarization setting tool (26) positioned in said first path for polarizing the first light beam (18, 
so 19) in the given initial polarization. 



14. The apparatus of claim 13, 

wherein the polarization setting tool (26) is positioned in the path of the coherent light beam (6) before the first 
beam splitter (14). 

35 

15. The apparatus according to claim 12 or any one of the above claims 13-14, 
wherein the polarization setting tool (26) linearly polarizes the respective beam (6; 18). 



16. The apparatus according to claim 10 or any one of the above claims 11-15, further comprising: 

40 

- a third beam splitter (8) in the path of the coherent light beam (6) for splitting the coherent light beam (6) into 
a first initial light beam (1 0) travelling a first initial path and a second initial light beam (1 2) travelling a second 
initial path, 



a fourth beam splitter (1 6) in said second initial path for splitting the second initial light beam (1 2) in a fifth light 
beam (22) travelling a fifth path and a sixth light beam (24) travelling a sixth path, whereby the coherence 
length of the light beam (6) is larger than the difference of lengths of the paths of the fifth (22) and the sixth 
(24) light beams, 



- a fifth beam splitter (46) in said fifth and said sixth path for superimposing the fifth (22) and the sixth light beam 
(24) after each light beam (22, 24) has traveled a different path, to generate interference between the fifth (22) 
and the sixth iight beam (24) in a resulting superimposed light beam (48) travelling a second resulting path, 
a third power detector (50) in said second resulting path for continuously detecting the power of the resulting 
superimposed light beam (48) as a function of frequency when tuning the frequency of the coherent light beam 
(6) from a min imum to a maximum of a given frequency range, an output of the power detector (50) is connected 
via analog/digital-converter (42) with the evaluation unit for detecting any non-linearity in a tuning gradient 
frequency when tuning the frequency of the coherent light beam (6) from the minimum to the maximum of the 
given frequency range, and in case evaluation unit is detecting any non-linearity, the evaluation unit is using 
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said detected non-linearity information to compensate effects on the detected powers of the third (34) and the 
fourth light beam (36) caused by said non-linearity. 

17. The apparatus according to claim 10 or any one of the above claims 11-16, further comprising: 

5 

a tunable light source (4) for generating the coherent light beam (6). 

18. The apparatus according to ciaim 10 or any one of the above claims 11-17, further comprising: 

10 an anaiog/digitai-converter (ADC) (42) connected with an output of the first detector (38) and connected with 

an output of the second detector (40) for converting the received analog data into digital data, 

whereby the evaluation unit derives the transmissive properties of the optical device under test (2) from the 
frequency dependency of the detected and converted powers. 

15 

PatentansprQche 

1. Ein Verfahren zur Bestimmung von Eigenschaflen einer zu testenden optischen Vorrichtung (2), wobei das Ver- 
so fahren folgende Schritte aufweist: 

Generieren eines koharenten Lichtstrahls (6) 

Teilen des Lichtstrahls (6) in einen ersten Lichtstrahl (18,19) und einen zweiten Lichtstrahl (20), 

25 

Koppeln des ersten Lichtstrahls (1 8,1 9) mit einer gegebenen initialen Polarisierung in die zu testende optische 
Vorrichtung (2), 

den zweiten Lichtstrahl (20) einen anderen Pfad durchlaufen zu lassen als den ersten Lichtstrahl (18,19), 
30 wobei die Koharenzlange des Lichtstrahls (6) gr63er ist als die Different der Pfadlangen des ersten (18,1 9) 

und des zweiten Lichtstrahls, 

Uberlagern des ersten (1 8,19) und des zweiten Lichtstrahls (20), urn Interferenz zwischen dem ersten Licht- 
strahl (18,19) und dem zweiten Lichtstrahl (20) in einem daraus resultierenden uberlagerten Lichtstrahl (30) 
35 zu erzeugen, 

Teilen des uberlagerten Lichtstrahls (30) polarisierungsabhangig in einen dritten Lichtstrahl (34) und einen 
vierten Lichtstrahl (36), 

40 - kontinuierliches Detektieren der Energie des dritten Lichtstrahls (34) und des vierten Lichtstrahls (36) als eine 

Frequenzfunktion, wenn die Frequenz des koharenten Lichtstrahls (6) durchgestimmt wird von einem Minimum 
zu einem Maximum eines vorgegebenen Frequenzbereichs, und 

Ableiten transmrttiver Eigenschaften der zu testenden optischen Vorrichtung von der Frequenzabhangigkeit 
45 der detektierten Energien. 

2. Das Verfahren nach Anspruch 1 mit zusatzlich folgendem Schritt: 

- Ableiten von Elementen der Jones Matrix fur die zu testende optische Vorrichtung von der Frequenzabhan- 
so gigkeit der detektierten Energien. 

3. Das Verfahren nach Anspruch 1 oder 2 mit zusatzlich folgenden Schritten: 

- Andern der initialen Polarisierung des ersten Lichtstrahls (1 8,1 9) im Hinblick auf die gegebene initiale Poiari- 
55 sierung in eine geanderte Polarisierung, 

Durchfuhren der Schritte nach Anspruch 1 ein zweites Ma! mit der ge§nderten Polarisierung. 
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Das Verfahren nach Anspruch 1 Oder einem der oben genannten Anspruche mil zusatzlich foigendem Schritt: 

Poiarisieren des ersten Lichtstrahls (18,19) nach Teiiung des koharenten Lichtstrahls (6). 
Das Verfahren nach Anspruch 1 Oder einem der Anspruche 2-3, mit zusatzlich foigendem Schritt: 

Poiarisieren des koharenten Lichtstrahls (6) vor dessen Teiiung. 
Das Verfahren nach Anspruch 3 oder einem der Anspruche 4-5, mit zusatzlich foigendem Schritt: 

Andern der initialen Poiarisierung des ersten Lichtstrahls (18,19) in eine orthogonale Poiarisierung. 
Das Verfahren nach Anspruch 3 oder einem der Anspruche 4-6, mit zusatzlich foigendem Schritt: 

aus der gegebenen initialen Poiarisierung eine iineare Poiarisierung zu machen. 
Das Verfahren nach Anspruch 3 oder einem der Anspruche 4-7 mit zusitzlich folgenden Schritten: 

- Teiien des koharenten Lichtstrahls (6) in einen ersten initialen Lichtstrahl (1 0) und einen zweiten initialen Licht- 
strahl (12), 

Durchfuhren der Schritte nach Anspruch 1 mit dem ersten initialen Lichtstrahl (10), 

- Teiien des zweiten initialen Lichtstrahls (12) in einen funften Lichtstrahl (22) und einen sechsten Lichtstrahl 
(24), 

- Uberlagern des funften (22) und des sechsten Lichtstrahls (24), nachdem jeder Lichtstrahl (22, 24) einen 
anderen Pfad durchlaufen hat, urn Interferenz zu erzeugen zwischen dem funften (22) und dem sechsten (24) 
Lichtstrahl in einem resultierenden uberlagerten Lichtstrahl (48), 

wobei die Koharenzlange des Lichtstrahls (6) gr63er ist als die Langendifferenz der Pfade des funften (22) und 
des sechsten (24) Lichtstrahls, 

kontinuierliches Detektieren der Energie des resultierenden uberlagerten Lichtstrahls (48) als eine Frequenz- 
funktion, wenn die Frequenz des koharenten Lichtstrahls (6) von einem Minimum zu einem Maximum eines 
vorgegebenen Frequenzbereichs durchgestimmt wird, 

Detektieren einer Nicht-Linearitat in einerTuning-Gradienten- Frequenz, wenn die Frequenz des koharenten 
Lichtstrahls (6) vom Minimum zum Maximum eines vorgegebenen Frequenzbereichs durchgestimmt wird; 

bei Detektieren einer Nicht-Linearitat, Verwenden dieser Nicht-Linearitats-Information zum Kompensieren von 
Auswirkungen auf die detektierten Energien des dritten (34) und des vierten (36) Lichtstrahls, verursacht durch 
die Nicht-Linearitat. 

Das Verfahren nach Anspruch 3 oder einem der Anspruche 4-8, mit zusatzlich mindestens einem der folgenden 
Schritte: 

Ableiten des Polarisiervngs-Dispersions-Modus (PMD) der zu testenden Vorrichtung (2) von den abgeleiteten 
Jones Matrix Elementen der zu testenden Vorrichtung (2), 

Ableiten der chromatischen Dispersion der zu testenden Vorrichtung (2) von den abgeleiteten Jones Matrix 
Elementen der zu testenden Vorrichtung (2), 

- Ableiten der hauptsachlichen Polarisierungszustande (PSP) der zu testenden Vorrichtung (2) von den abge- 
leiteten Jones Matrix Elementen der zu testenden Vorrichtung (2), 

- Ableiten des polarisierungsabh&ngigen Verlustes (PDL) der zu testenden Vorrichtung (2) von den abgeleiteten 
Jones Matrix Elementen derzu testenden Vorrichtung (2). 
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10. Eine Vorrichtung zur Bestimmung von Eigenschaftert einer zu testenden optischen Vorrichtung (2) : aufweisend: 

einen ersten Strahi-Teiier (14) geeignet zumTeilen eines koharenten Lichtstrahls (6) in einen ersten Lichtstrahl 
(18,19) durchlaufend einen ersten Pfad und einen zweiten Lichtstrahl (20) durchlaufend einen zweiten Pfad, 
5 wobei die zu testende optische Vorrichtung (2) in diesem ersten Pfad angeordnet ist, zum Koppein in den 

ersten Lichtstrahl (18,19) mit einer gegebenen initiaien Polarisierung, und die Koharenziange des Lichtstrahis 
(6) groBer ist ais die Differenz der Pfadlangen des ersten (18,19) und des zweiten (20) Lichtstrahls, 

einen zweiten Strahl-Teiler (28) in dem ersten und dem zweiten Pfad zum Uberiagen des ersten (18,19) und 
io des zweiten Lichtstrahis (20), nachdem der zweite Lichtstrahl (20) einen anderen Pfad durchiaufen hat ais 

der erste Lichtstrahi (18,19), um Interferenz zu erzeugen zwischen dem ersten Lichtstrahl (18,19) und dem 
zweiten Lichtstrahl (20) in einem resultierenden uberlagerten Lichtstrahi (30), der einen resuitierenden Pfad 
durchl&uft, 

is einen Poiarisierungs-Strahi-Teiier (PBS) (32) im resultierenden Pfad zum Teiien des uberlagerten Lichtstrahls 

(30) polarisierungsabhangig in einen dritten Lichtstrahi (34) durchlaufend einen dritten Pfad und einen vierten 
Lichtstrahi (36) durchlaufend einen vierten Pfad, 

einen ersten Energie-Detektor (38) im dritten Pfad zum kontinuierlichen Detektieren der Energie des dritten 
20 Lichtstrahls 34 ais eine Frequenzfunktion, wenn die Frequenz des koharenten Lichtstrahis (6) durchgestimmt 

wird von einem Minimum zu einem Maximum eines gegebenen Frequenzbereichs, 

einen zweiten Energie-Detektor (38) im vierten Pfad zum kontinuierlichen Detektieren der Energie des vierten 
Lichtstrahls (36) ais eine Frequenzfunktion, wenn die Frequenz des koharenten Lichtstrahls (6) durchgestimmt 
25 wird von einem Minimum zu einem Maximum eines gegebenen Frequenzbereichs, 

eine Evaluierungseinheit zum Ableiten transmittiver Eigenschaften der zu testenden optischen Vorrichtung 
(2) von der Frequenzabh&ngigkeit der detektierten Energien. 

30 11. Die Vorrichtung nach Anspruch 10, 

aufweisend eine Evaluierungseinheit zum Ableiten von Elementen der Jones Matrix derzu testenden optischen 
Vorrichtung (2) von der Frequenzabhangigkeit der detektierten und konvertierten Energien. 

12. Die Vorrichtung nach Anspruch 10 Oder 11 , 

35 wobei der erste Strahlteiier (14) und der zweite Strahiteiler (28), die Poiarisierungs-Strahl-Teiler (PBS) (32), der 

erste Energie-Detektor (38) und der zweite Energie-Detektor (38) einen ersten Mach-Zehnder interferometer (44) 
liefern. 

13. Die Vorrichtung nach Anspruch 10 oder einem der Anspriiche 11-12 

40 mit zusatzlich einem Polarisierungs-Festiegungs-Mittel (26), positioniert im ersten Pfad zum Poiarisieren des er- 

sten Lichtstrahls (18,19) in der gegebenen initiaien Polarisierung. 

14. Die Vorrichtung nach Anspruch 13, 

wobei das Polarisierungs-Festlegungs-Mittel (26) positioniert ist im Pfad des koharenten Lichtstrahls (6) vor dem 
45 ersten Strahl-Teiler (14). 

15. Die Vorrichtung nach Anspruch 12 Oder einem der Anspruche 13-14, 

wobei das Polarisierungs-Festlegungs-Mittel (26) den entsprechenden Strahi (6, 18) linear polarisiert. 

so 16. Die Vorrichtung nach Anspruch 10 Oder einem der AnsprQche 11-15, mit zusatzlich: 

einem dritten Strahl-Teiler (8) im Pfad des koharenten Lichtstrahls (6) zum Teiien des koharenten Lichtstrahls 
(6) in einen ersten initiaien Lichtstrahl (10) durchlaufend einen ersten initiaien Pfad und einen zweiten initiaien 
Lichtstrahl (12) durchiaufen einen zweiten initiaien Pfad, 

55 

- einem vierten Strahiteiler (16) im zweiten initiaien Pfad zum Teiien des zweiten initiaien Lichtstrahls (12) in 
einen funften Lichtstrahl (22) durchlaufend einen fiinften Pfad und einen sechsten Lichtstrahl (24) durchlaufend 
einen sechsten Pfad, wobei die Koharenziange des Lichtstrahls (6) groBer ist ais die L§ngendifferenz der 
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Pfade des funften (22) und sechsten (24) Lichtstrahls ; 

einem funften Strahl-Teiler (46) im funften und sechsten Lichtstrahl zum Uberlagern des funften (22) und des 
sechsten Lichtstrahls (24) r nachdem jeder Lichtstrahl (22 : 24) einen anderen Pfad durchlaufen hat, urn inter- 
ferenz zu erzeugen zwischen dem funften (22) und sechsten (24) Lichtstrahl in einern resultierenden uberla- 
gerten Lichtstrahl (28), der einen zwelten resultierenden Pfad durchlauft, 

einem dritten Energie-Detektor (50) im resultierenden zweiten Pfad zum kontinuierlichen Detektieren der En- 
ergie des resultierenden Lichtstrahls (48) ais Frequenz-Funktion, wenn die Frequenz des koharenten Licht- 
strahls (6) durchgestimmt wird von einem Minimum zu einem Maximum eines gegebenen Frequenzberelchs, 
ein Ausgang des Energie-Detektors (50) ist verbunden durch analog/digital Konverter (42) mit der Evaluie- 
rungs-Einheit zum Detektieren jeder Nicht-Linearitat in einerTuning-Gradienten-Frequenz, wenn die Frequenz 
des koharenten Lichtstrahls (6) durchgestimmt wird von einem Minimum zu einem Maximum eines gegebenen 
Frequenzbereichs, und wenn die Evaluierungseinheit eine Nicht-Linearl&t detektiert, die Evaluierungseinhelt 
diese detektierte Nicht-Linearitats-Information verwendet zum Kompensieren von Auswirkungen auf die de- 
tektierten Energien des dritten (34) und des vierten (36) Lichtstrahls verursacht durch diese Nicht-Linearitat. 

17. Die Vorrichtung nach Anspruch lOoder einem der Anspruche 11-12 mit zusStzlich: 

einer einstellbaren Lichtqueile (4) zum Generieren des koharenten Lichtstrahis (6). 

20 

18. Die Vorrichtung nach Anspruch 10 oder einem der Anspruche 11-12 mit zusatzlich: 

einem anaiog/digital-Konverter (ADC) (42) verbunden mit einem Ausgang der ersten Detektors (38) und ver- 
bunden mit einem Ausgang des zweiten Detektors (40) zum Konvertieren der empfangenen analogen Daten 
25 in digitate Daten, 

wobel die Evaluierungseinheit die transmittiven Eigenschaften der zu testenden optischen Vorrichtung (2) ableitet 
von der Frequenzabhangigkeit der detektierten und konvertierten Energien. 

30 

Revendications 

1 . Proced6 de determination des proprietes d'un dispositif optique en cours de test (2), comprenant les Stapes con- 
sistent k : 

produire un faisceau de lumiere cohdrente (6), 

s£parer le faisceau de lumiere (6) en un premier faisceau de lumiere (18, 19) et un deuxieme faisceau de 
lumiere (20), 

coupler le premier faisceau de lumiere (1 8, 1 9) avec une polarisation initiate donnee dans Le dispositif optique 
en cours de test (2), 

faire parcourir par le deuxieme faisceau de lumiere (20) un trajet different de ceiui du premier faisceau de 
lumiere (18, 19), de telle sorte que (a longueur de coherence du faisceau de lumiere (6) soit plus grande que 
la difference des longueurs des trajets du premier (18, 19) et du deuxieme (20) faisceau de lumiere, 
superposer le premier (1 8, 1 9) et le deuxieme faisceau de lumiere (20) pour produire une interference entre 
le premier faisceau de lumiere (18, 19) et le deuxieme faisceau de iumiere (20) en un faisceau de lumiere 
resultant superpose (30), 

separer le faisceau de iumiere superpose (30) dependant de la polarisation en un troisieme faisceau de lumiere 
(34) et un quatrieme faisceau de lumiere (36), 

detecter en continu la puissance du troisieme faisceau de lumiere (34) et du quatrieme faisceau de lumiere 
(36) en fonction de la frequence pendant I'accord de ia frequence du faisceau de iumiere coherente (6) d'un 
minimum jusqu'& un maximum d'une plage de frequences donnee, et 

determiner les proprietes de transmission du dispositif optique en cours de test d'apres la dependance par 
rapport k la frequence des puissances detectees. 

55 2. Precede seion la revendication 1 , comprenant en outre i'etape consistant & : 

determiner les elements de la matrice de Jones pour le dispositif optique en cours de test d'apres la depen- 
dance par rapport a la frequence des puissances detectees. 
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Precede selon ia revendication w ou 2, comprenant en outre Ies Stapes consistant a : 

modifier la polarisation Initial du premier faisceau de lumiere (18, 19) par rapport a Iadite position initiaie 
donnee en une polarisation modifiee, 

executer Ies etapes de la revendication 1 une seconde fois avec Iadite polarisation modifiee. 

Procede selon la revendication 1 ou selon Tune quelconque des revendications precedentes, comprenant en outre 
l'etape consistant a : 

polariser le premier faisceau de lumiire (18, 19) apr£s separation du faisceau de lumfere coherente (6). 

Procede selon Ia revendication 1 ou selon i'une quelconque des revendications 2 & 3 ci-dessus, comprenant en 
outre retape consistant k : 

polariser le faisceau de lumfere coherente (6) avant de le sgparer. 

Proc6d6 selon la revendication 3 ou selon Tune quelconque des revendications 4 & 5 ci-dessus, comprenant en 
outre l'etape consistant k : 

modifier Ia polarisation initiaie du premier faisceau de Iumtere (18, 19) en une polarisation orthogonale. 

Precede selon ia revendication 3 ou selon I'une quelconque des revendications 4 & 6 ci-dessus, comprenant en 
outre retape consistant a : 

faire de ia polarisation initiaie donnee une polarisation lineaire. 

Procede seion la revendication 3 ou selon i'une quelconque des revendications 4 & 7 ci-dessus, comprenant en 
outre Ies Stapes consistant a : 

s6parer le faisceau de lumfere coh6rente(6) en un premier faisceau de lumfere initial (10) et un deuxi&me 
faisceau de lumifcre initial (12), 

ex6cuter Ies Stapes de la revendication 1 avec iedit premier faisceau de lumfere initial (1 0), 

separer le deuxteme faisceau de iumfere initial (12) en un cinqui&me faisceau de lumfere (22) et un sixi&me 

faisceau de lumtere (24), 

superposer le cinquieme (22) et le sixi&me faisceau de lumiere (24) aprfcs que chaque faisceau de lumiere 
(22, 24) a parcouru un trajet different, pour produire une interference entre le cinquieme (22) et le sixieme 
faisceau de lumiere (24) en un faisceau de lumiere superpose resultant (48), de telle sorte que Ia longueur 
de coherence du faisceau de lumiere (6) soit plus grande que la difference des longueurs des trajets du cin- 
quieme (22) et du sixieme (24) faisceau de lumiere, 

detecter en continu la puissance du faisceau de lumiere superpose resultant (48) en fonction de la frequence 
pendant I'accord de la frequence du faisceau de lumiere coherente (6) d'un minimum jusqu'& un maximum 
d'une plage de frequences donn6es, 

detecter une non linearite dans une frequence de gradient d'accord pendant Paccord de la frequence du fais- 
ceau de lumiere coherente (6) du minimum jusqu'au maximum de la plage de frequences donnees, 
pendant ia detection d'une non iinearite, utiiiser lesdites informations de non linearite detectees pour compen- 
ser Ies effets des puissances d6tect6es du troisieme (34) et du quatrieme faisceau de lumiere (36), provoques 
par Iadite non linearite. 

Procede selon la revendication 3 ou seion I'une quelconque des revendications 4 & 8 ci-dessus, comprenant en 
outre au moins I'une des etapes suivantes consistant k : 

determiner la dispersion de mode de polarisation (PMD) du dispositif en cours de test (2) d'apres les elements 
de ia matrice de Jones determines du dispositif en cours de test (2), 

determiner Ia dispersion chromatique du dispositif en cours de test (2) d'apres Ies elements de ia matrice de 
Jones determines du dispositif en cours de test (2), 

determiner Ies etats principaux de polarisation (PSP) du dispositif en cours de test (2) d'apres ies elements 
de Ia matrice de Jones determines du dispositif en cours de test (2), 

determiner la perte dependant de la polarisation (PDL) du dispositif en cours de test (2) d'apres ies elements 
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de la matrice de Jones determines du dispositif en cours de test (2). 

10. Appareil de determination des proprietes d'un dispositif optique en cours de test (2), comprenant : 

5 un premier separateur de faisceau (14) adapte pour separer un faisceau de Iumiere coherente (6) en un 

premier faisceau de iumiere (18, 19) parcourant un premier trajet et un deuxieme faisceau de Iumiere (20) 
parcourant un deuxieme trajet. de telle sorte que ie dispositif optique en cours de test (2) soft agence dans 
ledit premier trajet pour couplage dans ie premier faisceau de Iumiere (18, 19) avec une polarisation initiate 
donnee et que la iongueur de coherence du faisceau de Iumiere (6) soit plus grande que ia difference des 

to longueurs des trajets du premier (1 8, 1 9) et du deuxieme (20) faisceau de iumiere, 

un deuxieme separateur de faisceau (28) dans iedit premier et ledit deuxieme trajet pour superposer Ie premier 
(18, 19) et Ie deuxieme faisceau de Iumiere (20) apres que Ie deuxieme faisceau de Iumiere (20) a parcouru 
un trajet different de celui du premier faisceau de iumiere (18, 19), pour produire une interference entre Ie 
premier faisceau de iumiere (18, 19) et ie deuxieme faisceau de Iumiere (20) en un faisceau de iumiere re- 

15 suitant superpose (30) parcourant un trajet resultant, 

un separateur de faisceau de polarisation (PBS) (32) dans ledit trajet resultant pour separer Ie faisceau de 
iumiere superpose (30) dependant de la polarisation en un troisieme faisceau de Iumiere (34) parcourant un 
troisieme trajet et un quatrteme faisceau de Iumiere (36) parcourant un quatrfeme trajet, 
un premier detecteur de puissance (38) dans iedit troisieme trajet pour detecter en continu la puissance du 

20 troisieme faisceau de Iumiere (34) en fonction de la frequence pendant Paccord de la frequence du faisceau 

de Iumiere coherente (6) d'un minimum jusqu'e un maximum d'une plage de frequences donnee, 
un deuxieme detecteur de puissance (38) dans ledit quatrifeme trajet pour detecter en continu la puissance 
du quatrfeme faisceau de Iumiere (36) en fonction de la frequence pendant I'accord de la frequence du faisceau 
de Iumiere coherente (6) d'un minimum jusqu'e un maximum dune plage de frequences donnee, 

25 un module devaluation pour determiner les proprietes de transmission du dispositif optique en cours de test 

(2) d'aprfcs la d6pendance par rapport k la frequence des puissances detectees. 

11. Appareil selon la revendication 10, 

comprenant un module devaluation pour determiner les elements de la matrice de Jones du dispositif optique en 
so cours de test (2) d'apres la dependance par rapport k la frequence des puissances detectee et convertie. 

12. Appareil selon la revendication 10 ou 11 ci-dessus, 

dans lequel Ie premier separateur de faisceau (14), Ie deuxieme separateur de faisceau (28), Ie separateur 
de faisceau de polarisation (PBS) (32), ie premier detecteur de puissance (38) et Ie deuxieme detecteur de puis- 
35 sance (38) constituent un premier et interferometre de Mach-Zehnder (44). 

13. Appareil selon la revendication 10 ou selon Tune queiconque des revendications 11 k 12 ci-dessus, 
comprenant en outre un outil de determination de polarisation (26) positionne dans ledit premier trajet pour 
polariser Ie premier faisceau de Iumiere (1 8, 19) dans la polarisation initiale donn6e. 

40 

14. Appareil selon la revendication 13, 

dans lequel I'outil de determination de polarisation (26) est positionne dans Ie trajet du faisceau de Iumiere 
coherente (6) avant Ie premier separateur de faisceau (14). 

45 15. Appareil selon la revendication 12 ou selon Tune queiconque des revendications 13 k 14 ci-dessus, 

dans lequel I'outll de determination de polarisation (26) polarise lin6airement Ie faisceau respectif (6 ; 18). 

16. Appareil selon la revendication 10 ou selon Tune queiconque des revendications 11 a 15 ci-dessus, comprenant 
en outre 

so 

un troisieme separateur de faisceau (8) dans Ie trajet du faisceau de iumiere coherente (6) pour s6parer Ie 
faisceau de Iumiere coherente (6) en un premier faisceau de Iumiere initial (10) parcourant un premier trajet 
initial et un deuxieme faisceau de Iumiere initial (12) parcourant un deuxieme trajet initial, 
un quatrieme separateur de faisceau (16) dans ledit deuxieme trajet initial pour separer Ie deuxieme faisceau 
55 de Iumiere initial (12) en un cinquieme faisceau de Iumiere (22) parcourant un cinquieme trajet et un sixieme 

faisceau de Iumiere (24) parcourant un sixieme trajet, de telle sorte que la longueur de coherence du faisceau 
de iumiere (6) soit plus grande que la difference des longueurs des trajets du cinquieme (22) et du sixieme 
(24) faisceau de Iumiere, 
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un cinquieme separateur ae faisceau (46) dans iedit cinquieme et Iedit sixieme trajet pour superposer le cin- 
quieme (22) et le sixieme faisceau de lumiere (24) apres que chaque faisceau de lumiere (22, 24) a parcouru 
un trajet different, pour produire une interference entre ie cinquieme (22) et le sixieme faisceau de lumiere 
(24) en un faisceau de lumiere superpose resultant (48) parcourant un deuxieme trajet resultant, 
un troisieme detecteur de puissance (50) dans Iedit deuxieme trajet resultant pour detecter en continu ia 
puissance du faisceau de lumiere superpose resultant (48) en fonction de la frequence pendant Paccord de 
ia frequence du faisceau de lumiere coherente (6) d'un minimum jusqu'a un maximum d'une plage de frequen- 
ces donnee, une sortie du detecteur de puissance (50) est connects par Pinterm6diaire d'un convertisseur 
analoglque/numerlque (42) au module devaluation pour detecter une quelconque non iindarite dans une fre- 
quence de gradient d'accord pendant Paccord de la frequence du faisceau de lumiere coherente (6) du mini- 
mum jusqu'au maximum de la piage de frequences donnee et dans le cas ou ie module devaluation detecte 
une quelconque non linearity, Ie module devaluation utilise Iesdites informations de non linearite detectees 
pour compenser les effets des puissances detectees du troisieme (34) et du quatrieme faisceau de lumiere 
(36), provoques par Iadite non linearite. 

17. Appareil selon la revendication 10 ou selon Pune quelconque des revendications 11 k 16 ci-dessus, comprenant 
en outre : 

une source de iumiere pouvant §tre accordee (4) pour produire Ie faisceau de lumiere coherente (6). 

18. Appareil selon Ia revendication 10 ou selon Pune quelconque des revendications 11 k 17 ci-dessus, comprenant 
en outre : 

un convertisseur analogique/numerlque (ADC) (42) connects & une sortie du premier detecteur (38) et con- 
nects a une sortie du deuxieme detecteur (40) pour convertir les donnees analogiques re9ues en donnees 
numeriques, 

de telle sorte que le module devaluation determine les proprietes de transmission du dispositif optique en 
cours de test (2) d'apres ia dependance par rapport & la frequence des puissances d6tect6e et convertle. 
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